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KEYWORDS: student engagement, motivation, classroom instruction, intervention, middle school M iddle school is a time when many students begin to disengage from learning and school. They may withdraw participation, show more negative attitudes, and decrease effort. The consequences of disengagement are both behavioral and academic, including disruptive behavior, alienation, and a downward achievement spiral (Finn, 1993; Steinberg, 1996) .
Students' disengagement has increasingly been linked to the quality of their classroom settings (Marks, 2000; Newmann, Wehlage, & Lamborn, 1992; Wentzel, 1998) . The RAND report on middle schools indicated that U.S. middle school-age students view their classroom climates more negatively than do students in 11 other Western nations (Juvonen, Le, Kaganoff, Augustine, & Constant, 2004) . Considering the problem of disengagement, Finn (1993) called for research to identify the ''manipulable aspects of classroom processes . . . that encourage student engagement' ' (p. vii) . Instruction is one aspect of classroom processes that can be manipulated because it is under the control of teachers. Moreover, because instruction is at the center of teacher-student interaction, it holds promise as a way to better engage middle school students. Therefore, we selected instruction as the focus of an intervention to enhance student engagement.
We collaborated with all the teachers in one middle school for 3 years. On the basis of a framework synthesized from motivation theory, we met with teachers four times per year to help them learn about and enact instructional practices shown to support student engagement. Our goals were to support teachers in understanding and adopting instructional practices that increased affordances for student engagement and to analyze how teachers' instructional patterns changed as a result of the university-school partnership.
We begin this article by discussing the sources of academic engagement. Next we present a framework for supporting student engagement based on instructional practices aimed at supporting students' competence, autonomy, belongingness, and making learning meaningful. Finally, we analyze change patterns in observed classrooms from the perspective of dynamic systems theory.
Turner et al.

Academic Engagement
Engagement is ''the student's psychological investment in, and effort directed toward, learning, understanding, or mastering the knowledge, skills, and crafts that academic work is intended to promote'' (Newmann, 1992, p. 12) . Engagement is manifested through activity and may be described as behavioral (e.g., effort and persistence), cognitive (e.g., strategy use and self-regulation), emotional (e.g., expressions of interest and positive affect), and agentic (e.g., making contributions to learning activities) (Fredricks, Blumenfeld, & Paris, 2004; Reeve, 2013) .
Source of Academic Engagement
Engagement develops as teachers and students participate in classroom activity and work toward a joint objective (Reeve, 2013; Tharp, Estrada, Dalton, & Yamauchi, 2000) . Tharp and Gallimore (1988) refer to teaching as ''assisted performance,'' implying that teachers offer opportunities for development in the zone of proximal development so that joint objectives can be met and exceeded (cf. Vygotsky, 1978) . ''Assisted performance'' also suggests a dynamic system of teacher and student attuned to each other's needs, thinking and decision making, enabling the development of psychological investment in and effort toward learning. This ''joint participation'' (Tharp et al., 2000, p. 57 ) allows teachers and students to build common motives and interpersonal relationships based on respect and empathy. Tharp and colleagues describe this condition as ''to feel together the pleasures of progress and the disappointments of setbacks'' (Tharp et al., 2000, p. 58) . The resulting discourse and shared activity in interpersonal relationships help to construct and regulate students' engagement.
Teachers offer opportunities, or affordances, for engagement through instruction (Gibson, 1979) . The design of classroom tasks, the use of certain classroom practices, and the social culture of the classroom can all provide affordances for student engagement (Gresalfi, Barnes, & Cross, 2012; Wubbels, Brekelmans, den Brok, & van Tartwijk, 2006) . Tasks can support various kinds of cognitive engagement ranging from memorization to analysis (Stein, Smith, Henningsen, & Silver, 2000) . Teachers' instructional practices, such as their questions and feedback, affect the way tasks are implemented. Finally, the social culture of the classroom-what students are expected or allowed to do and with whom-provides opportunities for engagement. 1 To the extent that students take up such opportunities, patterns of teacher-student interaction can change, moving toward greater or lesser engagement.
2 How classroom participants act together can support students' value for learning as well as their beliefs that they can be successful, their willingness to engage, and how related they feel to others. Therefore, Enhancing Students' Engagement how teachers and students participate in classrooms is central to students' academic engagement (Gresalfi et al., 2012) .
Opportunities for Student Engagement
Motivation research investigates why students engage or disengage in academic activities. We selected four motivation constructs as the conceptual basis of the intervention for several reasons. First, three of the four principles (e.g., autonomy, competence, and relatedness/belongingness) are considered basic human needs, thus central to participation and engagement in school. The fourth principle, meaningfulness, pertains to the interest or value for learning, a feature that students often mention in relation to emotional engagement. Second, all the principles represent major constructs in current theories of achievement motivation, supporting their relevance. To illustrate, autonomy is the central construct in self-determination theory (SDT; Ryan & Deci, 2000) and closely related to conceptions of control, a framework in attribution theory (Weiner, 1986) . Competence is a central construct in expectancy-value theory (Wigfield & Eccles, 2002) , self-determination theory (Ryan & Deci, 2000) , goal theory (Ames, 1992) , and self-theories of motivation, including self-efficacy (Bandura, 1992) , self-worth (Covington, 1992) , and theories of intelligence (Dweck, 2000) . Belongingness is consistent with relatedness, one of the basic psychological needs proposed in SDT (Ryan & Deci, 2000) and in social psychology (Baumeister & Leary, 1995) . Meaningfulness reflects the notion of value, as proposed in expectancy-value theory (Wigfield & Eccles, 2002) and is related to constructs such as interest (Hidi, 1990) . Third, we wanted to limit the constructs to a few that made sense to teachers and that could be translated into instructional strategies.
Although there is strong theoretical support for the relations between these four motivational constructs and engagement, there is less empirical research about how to enact them in instruction. Urdan and Turner (2005) noted that pedagogical implications from motivation research (much of it experimental) may not translate to classrooms. For example, usual classroom instruction is not targeted specifically to individual needs or preferences, making recommended practices, such as designing tasks of moderate challenge, goal setting, and appealing to interests, potentially difficult to enact.
Nevertheless, the National Research Council and Institute of Medicine (2004), experts in student engagement (Christenson et al., 2008) , and researchers who have studied effective teaching (e.g., Hamre et al., 2013; Roehrig et al., 2012) all agree that certain practices are more likely to support student engagement. Specifically, several empirical classroom studies have demonstrated that recommend practices can be enacted in instruction. These include (among others) teachers' use of autonomy-supportive strategies (Reeve, Jang, Carrell, Jeon, & Barch, 2004) , use of the tenets of selfTurner et al.
determination theory (First Things First; Connell & Klem, 2006) , supporting value for learning science (Hulleman, Godes, Hendricks, & Harackiewicz, 2010) , promoting mastery goals (Maehr & Midgley, 1996) , and increasing self-efficacy (Muis, Franco, Ranellucci, & Crippen, 2010) .
Drawing on this work, we argue that teachers can support students' perceptions of belongingness, competence, and autonomy and make content more meaningful through their instruction. In the following sections, we provide theoretical support for the relations between the four motivational constructs and engagement, and we outline instructional practices that have the potential to enhance engagement by supporting students' belongingness, competence, autonomy and meaningful learning. 
Belongingness
Belongingness is the need to establish close relationships with others. Students' perceptions of belonging arise from frequent, pleasant interactions with others in a stable framework of concern for one another's welfare (Baumeister & Leary, 1995) . In school, perceptions of belonging with both teachers and peers predict greater engagement (Martin & Dowson, 2009 ). For example, Furrer and Skinner (2003) found that third-to sixth-grade students' perceptions of relatedness in the classroom predicted changes in engagement and that relatedness to teachers and peers made unique contributions to emotional engagement. Similarly, perceptions of belonging with peers-including perceptions that classmates like them (Goodenow, 1993) , accept them (Wentzel & Asher, 1995) , and share mutual friendships (Wentzel, Barry, & Caldwell, 2004) -are related to social and academic engagement.
Two ways that teachers can offer opportunities for belongingness are to model and encourage mutual respect and to teach students to work together productively (Tharp et al., 2000) . A meta-analysis (encompassing 80 years of research) confirmed that when students are working productively in cooperative groups, they are more likely to participate, to develop positive attitudes toward others and toward content, and to exert more effort (Roseth, Johnson, & Johnson, 2008) . Research also indicates that through group work, students can learn to deeply engage in content (Johnson & Johnson, 1989) , ask good questions (King & Rosenshine, 1993) , and offer meaningful explanations (Webb et al., 2008) .
Competence
Competence is the need to be successful in meeting one's goals and in interacting with the environment (Deci & Ryan, 1985) . School is a primary arena for the development of competence. Self-efficacy is one theory of competence motivation and ''is representative of the larger research literature on perceived competence constructs'' (Schunk & Pajares, 2005, p. 85) .
Enhancing Students' Engagement
Self-efficacy is the belief that one can successfully organize and perform a particular task. Self-efficacy develops when students interpret positive outcomes as related to their efforts. Students who report higher self-efficacy are more likely to set learning goals, use effective learning strategies, monitor comprehension, and evaluate goal progress, leading to greater engagement (Schunk & Mullen, 2012; Schunk & Pajares, 2005) . Middle school students often have not developed the metacognitive abilities to evaluate their progress and set goals; therefore, it is beneficial to obtain competence information from both teachers and peers. Instructional practices that offer opportunities to increase competence include appropriately challenging tasks and scaffolding and informational feedback, such as asking open-ended questions and using formative assessment for self-monitoring and evaluation. Teachers can also support students' competence by demonstrating that mistakes are informational, encouraging students' effort and persistence.
Autonomy
Autonomy is the psychological need to behave according to one's interests and values. Students act autonomously when they study to satisfy their curiosity, volitionally engage themselves in schoolwork, and initiate contributions during the flow of instruction (Reeve, 2013) . Satisfying the need for autonomy is related to student outcomes, like staying in school (vs. dropping out; Vallerand, Fortier, & Guay, 1997) , more conceptual learning (Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004) , a preference for optimal challenge (Boggiano, Main, & Katz, 1988) , greater interest in lessons (Tsai, Kunter, Ludtke, Trautwein, & Ryan, 2008) , and reports of enjoyment of academic work (Ryan & Connell, 1989) . In a longitudinal study of eighth-grade students, early-semester perceived autonomy support from teachers predicted increased midsemester student autonomy need satisfaction, which then predicted increased end-of-semester engagement and achievement (Jang, Kim & Reeve, 2012) .
Strategies for supporting autonomy include nurturing students' inner motivational resources (i.e., interest, competence, or relatedness), providing explanatory rationales for tasks, using noncontrolling language, allowing students the time they need to learn, and acknowledging the student's perspective (Reeve, 2011) . In particular, cognitive autonomy support includes opportunities for students to discuss multiple approaches, to justify thinking, to receive feedback and to self-evaluate, to ask questions, and to debate freely (Stefanou, Perencivich, DiCintio, & Turner, 2004) .
Meaningfulness
Meaningful learning involves developing interest in or appreciation for content and experiencing its authentic application (Brophy, 2008) . Meaningful learning has value beyond merely demonstrating competence Turner et al. (Newmann, Marks, & Gamoran, 1996) . Brophy (1999) created a model for the value aspects of motivation in education. He proposed that meaningful learning comes from a motivationally optimal match between the students' characteristics and content and activities with the potential to be perceived as important to learners' identity or agendas. Students' perceptions of meaningfulness are related to their interests and values (Hidi & Renninger, 2006; Wigfield & Eccles, 2002) . For example, Assor, Kaplan, and Roth (2002) demonstrated that teachers can foster engagement when they help students understand the relevance of school tasks for their personal (self-initiated) goals. In an attempt to increase college students' interest and utility value for their courses, Hulleman et al. (2010) asked them to write about how the course material was relevant (or not) to their lives. This intervention was especially effective for low-achieving students.
Instructional strategies that support meaningful learning include building on students' prior knowledge, providing opportunities for students to do complex thinking by addressing the central ideas of a subject, and offering opportunities for students to participate in extended conversations that build shared understanding (Newmann et al., 1996) . Brophy (2008) suggests that teachers emphasize their personal interest in the content as well as students' interests and values, invoke universal human experiences in relation to content themes, use concrete objects, and invite students to put themselves in the context of the topic.
In summary, we posited that students are more engaged when they feel related to others, competent, and autonomous and when academic learning is valued and meaningful. We then selected instructional practices from theoretical (e.g., Urdan & Turner, 2005) and empirical research that could support student engagement, such as group work (Johnson & Johnson, 1989) and open-ended questioning and scaffolding student understanding (Mercer, 2000; Roth, 1996) .
Challenges of Measuring Change
In this intervention, we aimed to support teachers' instructional changes. However, change patterns are difficult to measure because the classroom is a complex system and change may not occur as a linear trajectory. The properties of the classroom system are a function not only of its parts but also of the interrelationships among its parts. Behavior in such a system is constantly emerging. Hollenstein (2007) noted that ''we do not have adequate or accessible methods with which to describe and analyze behavioral processes as they occur within a developmental context'' (p. 384). Thus, he recommended the dynamic systems approach to detect human behavioral patterns. In the next section, we discuss dynamic systems theory and illustrate its usefulness for our goal of analyzing changing patterns of instructional interactions.
Enhancing Students' Engagement
Analyzing Patterns of Stability and Change: Dynamic Systems Theory Dynamic systems principles attempt to account for the properties of all dynamic, open systems (Lewis, 2000) . In particular, dynamic systems theory tries to explain the stability or instability of patterns of interpersonal activity, such as teacher-student interaction within a classroom setting (Vauras, Kinnunen, Kajamies, & Lehtinen, 2013) . Dynamic systems uses several principles to describe the properties and processes of emerging behavior within a system. The range of all possible states within the system is called the state space. Within this space are attractor states and repellor states. Attractor states are stable and recurrent states, to which the system frequently returns. These represent the ''default'' modes of interaction among teachers and students within a classroom that are difficult to change. For instance, in a particular classroom, a teacher may routinely ask ''correct-answer'' questions during whole-class discussion, a practice with which most students are familiar. This mode of interaction becomes safe and comfortable for both teacher and students, making this kind of questioning and student behavioral engagement an attractor state in this particular classroom. Alternatively, repellor states never or rarely occur. To continue with our example, the teacher may become dissatisfied with his or her questioning strategies and begin to ask more open-ended questions. Students may resist or disengage when the teacher poses these questions because they require more critical thinking. The teacher may sense the students' resistance and abandon his or her new questioning practice in order to reestablish equilibrium within the classroom. Questioning that requires critical thinking from students would represent a repellor state in this classroom, with teachers and students returning to the attractor state.
However, if the teacher persists with his or her use of open-ended questions and the students begin to reengage, he or she might continue asking open-ended questions and the classroom system might change permanently over time. A reconfiguration of the state space like this indicates a phase transition. In a phase transition, real-time behavior, once stable, becomes more variable and less predictable. In our example, during the phase transition from correct-answer to open-ended questioning, the teacher may use both kinds of questioning practices and the students may be more or less responsive until they eventually become accustomed to the new mode of interaction. During these times, the system is more sensitive and external factors can have the greatest influence. After phase transitions, new attractor states are created.
Dynamic patterns of teacher-student interaction can be represented by an educational application of the state space grid (SSG) technique (Lewis, Lamey, & Douglas, 1999) . SSGs are one way of depicting interactional changes in both real time (i.e., during one class) and in developmental time (i.e., over the year). We applied the SSG method to observational Turner et al. data to analyze shifts in teachers' observed instructional practices in relation to shifts in students' observed engagement. The SSG methodology is sensitive to changes (or lack thereof) in teacher-student interactions and can reveal the dynamics of instructional interactions and their consequences for student engagement. In particular, the SSGs enable us to see both optimal and non-optimal patterns and both ''matches'' and ''mismatches'' between teacher-offered opportunities for engagement and student uptake. An optimal pattern might show increasing quality of teacher motivational support and student engagement over time (a dynamic match). A non-optimal pattern, among others, might show teachers and students continually interacting in a state space defined as poor teacher motivational support and low levels of student engagement (see Vauras et al., 2013 , for an application of SSGs to teacher/small-group coordination). We provide more detail about SSGs in the Method section.
Context for the Current Study
The principal of the middle school invited us to work with the teachers at her school because they perceived many students as disengaged. Teachers were required by the principal to participate in the professional development. In the 1st year, we met four times with groups of teachers (August, November, January, and March) for 3 hours each. 4 We led discussions about the meaning of the four motivation principles and their relation to student engagement. Each meeting focused on one of the four principles. Teachers received a packet of strategies and rationales for each principle and were encouraged to try strategies in their classrooms and to report back to the group.
In the 2nd and 3rd years, we adopted the core features of successful professional development as outlined by Garet, Porter, Desimone, Birman, and Yoon (2001) . Garet et al. identified five features of effective professional development: focus on subject matter content, active learning opportunities, sustained duration, coherence (related to teaching and learning), and collective participation (all teachers and administrators). Hochberg and Desimone (2010) refined Garet et al.'s model with the current accountability context in mind. They stressed that professional development must address teachers' will and skill to change (Hochberg & Desimone, 2010, p. 97) by considering their epistemological and efficacy beliefs. Also, they noted the importance of organizational support, including trust, leadership, and collegial norms. We selected professional learning communities (PLCs; Hord, 1997) as the vehicle for enacting these features. The rationale was that if teachers could meet to discuss, collaborate, and reflect with peer leaders, it would provide opportunities to establish ownership and make applications to particular content areas. Teachers in each content area selected a leader to facilitate discussion Enhancing Students' Engagement of the motivation principles and instructional strategies. Each content area PLC met separately four times a year for 3 hours each.
In the 3rd year, content area PLCs continued discussion of classroom applications of motivational principles and strategies. Content groups met four times a year for 3 hours each. In both the 2nd and 3rd years, we met with teacher leaders for 3 hours in the week prior to the PLC meetings to support their understanding of the motivation principles and their efforts as leaders of their groups. During the PLC meetings, we took on the role of participant-observer.
The following three research questions guided our investigation: How did patterns of teacher-student interaction change over the course of the intervention? Which patterns of observed teacher motivational support and observed student engagement were optimal or not optimal? How did teachers' motivational support differ? We investigated the first two questions with the help of SSGs (Lewis et al., 1999) and the third question using qualitative data derived from classroom observation videos.
Method Participants
All teachers at Augustus Middle School (N = 32) participated in the intervention from 2009 through 2012. Augustus is a mostly rural sixth-through eighth-grade public school in northern Indiana that serves approximately 650 students per year, 34% of whom received free or reduced lunch. Eighty-four percent of the student body is Caucasian, 5% is multi-ethnic, 5% is African American, 3% is Hispanic, and 3% is Native American.
Two teachers from each of four content areas (math, language arts, social studies, and science) were randomly selected for classroom observation (n = 8).
5 Selected teachers represented all three grade levels (sixth through eighth). In the 1st year of the intervention, two teachers had less than 4 years of experience. The other four teachers had more than 10 years of experience. One of the observed teachers (math) declined to be observed in Years 2 and 3; and one teacher (science) took maternity leave during Year 2. As a result, there were 3 complete years of observation data for six (one male, five females) of the original eight teachers, representing all four content areas. This study includes data from these six teachers and their students. All names are pseudonyms.
Procedures
We observed the teachers four times each year (September, November, January, and April) for 3 years. Each 60-minute observation was videotaped, yet coding took place in the moment. Observations were conducted by activity setting (see Rivera et al., 1999) . Types of activity settings could include lecture/discussion, group work, individual seat work, projects, Turner et al. labs, debates, or others. The activity setting is defined by the product of the activity. Products can be tangible (e.g., piece of writing) or intangible (e.g., listening to the audio recording of a novel). The activity setting changes when the product changes.
6 Each observation was one class period but could consist of one or more activity settings. We completed a separate observation form for each activity setting observed during a class.
We trained observers with the instrument during the year before the intervention by observing in classrooms at the school and discussing and refining observation codes and definitions. During the intervention, two members of our research team observed in each classroom and met following the observation to compare codes and resolve any discrepancies. Videos of the observations were used later to locate and transcribe specific examples of instructional practices.
Measures
Observation Instrument
We developed an observation instrument to measure teacher-student interaction during instruction. The activity setting was the unit of analysis. The instrument included (a) categories to record the provision of opportunities for belongingness, competence, autonomy, and meaningful learning and (b) measures of student engagement, including their uptake of opportunities to work with others and to learn content (Gresalfi, 2004) .
The six categories for observed motivational support are presented in Table 1 . 7 Observers rated these on a scale of 0 (strategy did not support principle) to 3 (strategy supported principle successfully). These categories were highly correlated for all 3 years. All correlations among the six categories were greater than .75, .80, and .90 in Years 1, 2, and 3, respectively. Thus, these categories were averaged to form a composite score called Motivational Support (MS) for each activity setting in each year for each observed teacher (a = .95).
The observation instrument also included six categories related to student engagement (see Table 2 ). These categories were highly correlated for all 3 years. All correlations among the six categories were greater than .80 in Years 1 and 2 and greater than .90 in Year 3. Thus, these categories were averaged to form a composite score called Student Engagement (SE; a = .91) for each activity setting in each year for each observed teacher.
Interrater reliability for these 12 categories was assessed using a weighted kappa to account for the distance from agreement on our 4-point scale. Kappa scores were .74 in Years 1 and 2 and .73 in Year 3.
Analyses
SSGs were developed as a way to represent a synchronous ordinal time series on a 2-D grid (Lewis et al., 1999) . We reconceptualized the teacher and Enhancing Students' Engagement (teacher-student) in classroom 0 = Teacher is disrespectful to students; 1 = Teacher gives lip service to mutual respect but his/her behavior does not reflect it; 2 = Teacher is respectful, most, but not all of the time; 3 = Teacher is always respectful and kind.
Evidence of productive collaboration among students 0 = Teacher did not put students in groups; 1 = Students were put into groups but did individual work, not consulting one another; 2 = Students worked well together, but not all group members appeared engaged; 3 = Student groups appeared engaged in the activity most of the time.
Support for competence Focus on improvement and self-evaluation 0 = No formative assessment, or teacher does not have students reflect on progress; 1 = Teacher attempts formative assessments that are not informational, or has students note progress without reflection on the learning process; 2 = Teacher emphasizes student progress somewhat successfully or uses formative assessment somewhat successfully; 3 = Teacher successfully uses formative assessment to provide informational feedback.
Provision of challenging work with support for student effort 0 = Work is not challenging, effort is not mentioned; 1 = Work provides very little challenge, importance of effort is mentioned but no teacher follow-through; 2 = Work is somewhat challenging or is very challenging without appropriate support, importance of effort is emphasized at times during the class; 3 = Work is challenging with appropriate level of support, importance of effort is emphasized throughout the activity setting in the teacher's words and actions.
Support for autonomy
Opportunities for decision making and multiple interpretations 0 = Not observed; 1 = Observed once; 2 = Observed 2-4 times; 3 = Observed 5 or more times.
Support for meaningfulness Knowledge constructed through inquiry; focus on deep understanding; elaborated responses required 0 = Teacher does not attempt to make the work meaningful, blames external reasons (i.e., the test) as reasons to do the work; 1 = Teacher makes shallow connections, may be ''fun'' but not connected to content; 2 = Knowledge has the potential to be valued, the teacher gets into the ''why'' but does not push the learning to a high conceptual level; 3 = Teacher maintains instruction at a high conceptual level, the events were obviously meaningful and the learning is connected to ''big ideas.''
Note. See Results section, Ms. Thompson's class, for examples of all of the above categories.
his or her students as the dyad represented in the SSG. We plotted 4 3 4 grids ranging from 0 (none) to 3 (high quality). The grid represents all possible behavioral combinations of teacher offers of motivational support and student uptake of those offers in the form of behavioral engagement.
Teacher offer of motivational support is plotted on the x-axis, and student engagement is plotted on the y-axis. Each cell on the grid represents the intersection of participant behavior (e.g., high-quality teacher motivational support, high-quality student engagement). Each node on the grid captures teachers' level of observed motivational support and, simultaneously, students' observed engagement in one activity setting. There is one node per (Rivera et al., 1999) Students provide assistance with procedures to others to advance the learning activity
Frequency scale from 0 (never) to 3 (occurred 5 or more times)
Responsive assistance for thinking (Rivera et al., 1999) Students provide assistance with thinking to others to advance the learning activity
Frequency scale from 0 (never) to 3 (occurred 5 or more times) Student provision of and taking up opportunities to work with others (Gresalfi, 2004) Students act as a source for other students as well as take up the opportunities provided by the task and teacher to work with others on content 0 (students do not talk) to 3 (significant academic student-student talk and question asking, with many extended speech turns)
Student provision of and taking up opportunities to work on content (Gresalfi, 2004) Students act as a source for other students as well as take up the opportunities provided by the task and teacher to work on content 0 (students do not talk) to 3 (students offer explanation/ ask question that explicitly references connections between ideas)
Enhancing Students' Engagement activity setting per teacher in each SSG (number of nodes ranges from 19 to 25 over 12 observations per teacher). Hollow nodes represent the starting point for each teacher. Larger nodes indicate longer activity settings. We used GridWare, a software program that creates SSGs from most ordinal or categorical time series data (Lamey, Hollenstein, Lewis, & Granic, 2004) , to create the SSGs.
Results
Plots of MS revealed that three of the six teachers displayed an upward trend in MS over the 3 years, whereas three of the six teachers showed a flat trajectory in MS over the 3 years (see Figure 1) . 8 Based on these contrasting trends, teachers were divided into two groups for the remaining analyses: the upward group, the teachers who demonstrated an upward trajectory; and the stable group, teachers who demonstrated a downward or flat trajectory. Means and standard deviations for MS and SE for each group are presented in Table 3 . Paired-sample t tests were conducted for each group for scores on both MS and SE. For the upward group, MS increased significantly from Year 1 to Year 2, t(2) = -15.69, p = .004, and between Year 1 and Year 3, t(2) = -5.00, p = .04. In addition, SE significantly increased from Year 1 to Year 2 among upward group teachers, t(2) = -5.77, p = .03. However, for the stable group, there was no statistically significant change in MS or SE in Years 1, 2, or 3. Thus, on average, we observed that teachers in the upward group progressively implemented more strategies that supported student engagement from year to year.
Independent-sample t tests were also conducted to compare teachers in the upward group to those in the stable group on both MS and SE for each year. There were no differences between the groups in Year 1, suggesting that teachers were using similar motivational strategies at the beginning of the intervention. However, both MS and SE were significantly higher among the upward group, compared to the stable group teachers, in Year 2: MS, t(4) = -3.14, p = .04; SE, t(4) = -3.37, p = .03; and Year 3: MS, t(4) = -6.43, p = .003; SE, t(4) = -4.63, p = .01. These results suggest that teachers who were observed to use more strategies that supported motivation had students who were observed to be more engaged.
Patterns in Observation Data
In order to capture the variability in patterns of quality of motivational support and corresponding student engagement over time, we used an educational application of the SSG method (Lewis et al., 1999) . In addition, we conducted qualitative analyses of motivational support and student engagement with videos of two teachers with different patterns of interaction. These analyses are intended to provide examples of instructional strategies that distinguished teachers in the two groups.
For clarity, areas of the SSG were labeled Quadrant 1, 2, 3, or 4 (Q1, Q2, Q3, Q4) in a manner consistent with the labeling of an x-y coordinate plane (see Figure 2) . Q1 is the area of the SSG that represents both teachers' observed level of motivational support and students' observed level of engagement as high (2 or 3). In other words, there is a match between high levels of motivational support and SE. Q2 is the area of the SSG that represents teachers' observed level of motivational support as high (2 or 3) but students' observed level of engagement as low (0 or 1). In this quadrant, teachers are using strategies to support higher student engagement (to ''pull'' students) but are not succesful in doing so. Q3 is the area of the SSG that represents both teachers' observed level of motivational support and students' observed level of engagement as low (0 or 1). In other words, there Note. Both scales were measured from 0 to 3.
Enhancing Students' Engagement is a match between low levels of motivational support and student engagement. Q4 is the area of the SSG that represents teachers' observed level of motivational support as low (0 or 1) but students' observed level of engagement as high (2 or 3). In this quadrant, students' behaviors indicate that they are engaged (students ''pull'' teacher) despite the teacher's low-quality motivational support. As shown in Figure 1 , this occurred only one time during our observations. The teachers in the upward group provided higher-quality motivational support with greater frequency over 3 years (80% or 1,595 minutes in Q1 and Q2; see also Figure 2 ). Upward group observations were in Q1 (highest levels of motivational support and student engagement) 42% of the time. Of these Q1 observations, 44% (367 minutes) occurred in Year 2 and 54% occurred in Year 3, suggesting that upward-group teachers improved instruction and engagement in their classes in Year 2 and maintained those levels in Year 3. In 38% (755 minutes) of observations, teachers in the upward group offered the highest levels of support coupled with lower levels of student engagement (Q2). The majority of these Q2 observations occurred in Year 1 (44%), indicating that teachers in this group became more successful at ''pulling'' the level of student engagement up to the highest levels in Years 2 and 3. This also suggests, however, that students did not always take up teacher offers of motivational support, especially at the beginning of the intervention. Furthermore, motivational support and student engagement were coded at the lowest levels (Q3) in only 19% (384 minutes) of the observations. Of these ''low-match'' observations, 81% occurred in Year 1, suggesting that these teachers and their students steadily improved the quality of their interaction. Finally, there were no observations in the upward group indicating that students' engagement levels were higher than the instructional quality provided by the teachers (Q4).
For the stable group, both motivational support and student engagement remained low or declined from high to low over 3 years (see Figure  2 and Table 4 ). Teacher motivational support and corresponding student engagement were at levels 0 or 1 (Q3) in 63% (1,208 minutes) of observations. The majority of these ''low-match'' observations (79%) occurred in Years 2 and 3, a strong attractor state for these classroom interactions. In 25% (491 minutes) of the observations, teachers provided higher-quality motivational support, but student engagement remained at a low level (Q2). Of these Q2 observations, in which teachers attempted to ''pull'' student engagement up to a higher level, 39% occurred in Year 2, whereas the rest were relatively evenly divided between Years 1 and 3. Both teacher support and student engagement were of high quality or frequency (Q1) in only 10% (185 minutes) of observations. All of the ''high-match'' observations occurred in Year 1, indicating that in this group, incidences of highquality instruction and engagement occurred early in the intervention and declined in subsequent years.
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Measure of Variability
From a dynamic systems perspective, this SSG analysis allowed us to understand both stability and change in teachers' motivational support and students' engagement over time as the teachers participated in the intervention. As teachers tried new instructional practices, we would expect to see a period of temporary instability as the system reorganizes. One of the best ways to measure this (in)stability is to document a marked increase in variability as the system shifts from one stable set of attractors to another. We used a measure of dispersion to examine the variability in the system across 3 years. Dispersion is the sum of the squared proportional durations across all cells in an entire SSG (not in a single cell) corrected for the number of cells and inverted so that values range from 0 (no dispersion; all behavior in one cell) to 1 (maximum dispersion) (see Figure 3) . In other words, Enhancing Students' Engagement dispersion is the range or count of cells (behavioral states) occupied in each group's grids at a given time point. An increase in dispersion would indicate an increase in the instability of the system. We graphed measures of dispersion at each time point for each group (see Figure 3) .
The upward group shows a sharp rise in dispersion during Year 1 and into Year 2, followed by a sharp decrease in dispersion in Year 3 (see Figure 3) . There was an increase in variability for upward-group teachers from Year 1 to Year 2 and a decline in variability from Year 2 to Year 3, suggesting that the classrooms of these teachers entered a period of instability in Year 2 and were settling into their new attractor state of higher-level motivational support and student engagement in Year 3. This suggests that the upward group may have been undergoing a phase transition in the first 2 years.
For the stable group, there did not seem to be any discernible pattern except that these teachers seemed to have a spike in dispersion around the second observation in Year 1 and the first observations in Years 2 and 3. Figure 3 suggests that variability in the stable group fluctuated, with increases in the beginning of each year followed by a return to previous low levels of variability. If we revisit this group's SSGs (Figure 2 ) and their graphs of motivational support (Figure 1) , we can see that teachers in this group displayed different patterns of motivational support and student engagement from one another in the 1st year. However, their patterns seemed to converge in the 2nd and 3rd years at a low level. The SSGs indicate that there is a clear attractor state for the stable group in the cell where both motivational support and student engagement were coded 1 (Q3). This indicates a ''low match'' between teachers' motivational support and students' engagement. Thus, Figure 3 suggests that teachers in this group attempted to increase motivational support early in each year, but students Note. T = teacher; S = student.
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did not initially take up the opportunity, and so these teachers decreased the quality of their offers, and motivational support and student engagement returned to previous lower levels.
Motivational Support and Student Engagement in Two Classrooms
In order to answer the third research question and illustrate how the patterns for motivational support and student engagement in the two groups differed, we selected one classroom from each group for further analysis. These teachers' classrooms were chosen because although they began the intervention with similar patterns of motivational support and student engagement, by Year 3, their patterns were quite different. Furthermore, neither teacher displayed any extreme results compared to the other members of her group. In addition, both teachers were Language Arts teachers and thus taught similar curricula. For the sake of space, only the third observation from Year 3 was analyzed. These analyses focus on the observation categories (see Tables 1 and 2 ).
Ms. Thomas (Teacher A, Upward Group)
Ms. Thomas was a seventh-grade Language Arts teacher with 4 years of experience. During the third observation of the 3rd year, Ms. Thomas's students were seated at tables of four. For the first 5 minutes of class, students shared personal stories about their weekends with the class. Next, the students were asked to compare the novel they had just finished, Freak the Mighty, with the movie made from the book. They wrote individually for 5 minutes and then shared their thoughts as a class. This writing exercise Enhancing Students' Engagement led to the main activity of the day, which involved the students working in groups of four at three different stations and lasted the remainder of the class period. At the first station, the groups made a Venn diagram about the similarities and differences between the book and movie and then answered questions. At the second station, the groups created new titles for the chapters in the book from the perspective of one of the characters. At the third station, students individually read a ''how-to'' guide to writing book and movie reviews and then wrote their own review of either the book or the movie. The groups were given 10 minutes at the first two stations and 20 minutes at the third station.
Opportunities for belongingness. In the 3rd year, Ms. Thomas's support for belongingness reached its highest levels. She entered the class with an enthusiastic, ''Hello! I would like to hear about the best part of your 4-day weekend!'' She took the time to allow more than half of the class to share and followed up on their answers with questions and comments. Ms. Thomas demonstrated a clear interest in the personal lives of her students, and in turn, the students demonstrated their comfort and ease in the classroom as they shared humorous and touching events. In addition, productive group work dominated the class period, and Ms. Thomas sat with each group to scaffold not only their performance but also their collaboration. When working with a group at the ''chapter title'' station, she prompted, ''Think about foreshadowing and symbolism, from Freak's perspective. You can skip around [the chapters] but do this together. Talk about it.'' Opportunities for competence. The purpose of the first writing activity was to ''refresh [students'] memories'' about the book and the movie in preparation for the main activity. She wanted the students to be aware of ''what they know'' so they were better equipped for the challenging work ahead. Also, while students worked at the stations, Ms. Thomas emphasized the quality of students' ideas and thinking over completion of the work. She circulated from group to group at all times prompting, hinting, and scaffolding. At the book review station, one boy was ''stuck'' and worried about finishing his review. Ms. Thomas responded by telling him that she had them do this review because she wanted them ''to understand what a review is'' and ''how to evaluate a book or movie'' and ''not worry about finishing.'' Thus, in this observation, students did challenging work with support from the teacher and reflected on their work with the teachers' guidance.
Opportunities for autonomy. Ms. Thomas offered students opportunities to choose whether to write about the book or the movie and solicited the students' opinions about each form of the story. In addition, students were given open-ended tasks with time to think and share ideas at each station. While working with individual groups, Ms. Thomas could often be Turner et al.
heard asking students questions like ''Why do you think she chose that title? Do you agree with that? What do you think Freak would call [the dungeon]?'' This demonstrates how Ms. Thomas did not provide answers for her students and instead guided students' thinking with prompts. Overall, Ms. Thomas encouraged students to think and reflect, reinforcing the idea that students were able to think for themselves.
Opportunities for meaningfulness. During this class, students worked with a novel and movie that they had clearly enjoyed. Many students commented on the humor in the book. One boy said, ''The details were exaggerated so it made it funny.'' A girl commented that the book allowed her ''freedom for [her] imagination.'' As mentioned above, Ms. Thomas provided clear rationales for each activity.
Student engagement. The students were thoughtfully engaged throughout the entire class period. The students in one group pushed each other to think of 20 similarities and differences for the Venn diagram. A student writing a review compared the book to another book the student had read in the same genre. This type of engaged thinking was apparent throughout the class period regardless of the activity.
Ms. Burney (Teacher A, Stable Group)
Ms. Burney was an eighth-grade Language Arts teacher with 16 years of experience. During the third observation of the 3rd year, Ms. Burney's students spent the first 10 minutes of class correcting a series of sentences with grammatical errors. The class then reviewed the answers. During the next 20 minutes, Ms. Burney led the students in completing a study guide for the novel they were reading. During the last 25 minutes of class, Ms. Burney and her students took turns reading aloud from the novel.
Opportunities for belongingness. A moderate level of respect was evident in this class. However, during the first half of the class, the teacher looked at each student who was missing a study guide and reminded him or her in quick succession, ''Study guide. Study guide. Study guide. Study guide.'' When Ms. Burney realized that one student had another's study guide, she asked, ''Dan, you were keeping it for her? Well, how nice. Or you were copying what she wrote down?'' She responded to the student's objection with the comment, ''Don't play poker with that face.'' Although Ms. Burney did not threaten or yell, she did use sarcasm.
Opportunities for competence. Opportunities for students to develop competence were not readily apparent during this class. Tasks were not challenging and students did not have opportunities to evaluate their progress. As students read the novel, the teacher urged them to write down page Enhancing Students' Engagement numbers where they could find the answers to the questions. When many did not, Ms. Burney said, ''That's giving you the answers. Why not take advantage of the information? Why make your life harder and more complicated than it needs to be? True statement?'' Opportunities for autonomy. There were no opportunities for students to discuss multiple interpretations or to demonstrate ownership in this class. The teacher took responsibility for most of the activities. She often stopped and told students what to write in their study guides.
Opportunities for meaningfulness. The novel that the class was reading had a teenage protagonist who was in a grunge band, which had the potential to interest students. Ms. Burney, trying to tap into students' interest in music, asked students if they knew what ''grunge'' meant, admitting that she had to look it up. But later she betrayed her own disinterest in popular culture by saying, ''My son and daughter could probably explain it better. I turned a deaf ear [to their music],'' and then described herself as too old to listen to current music. In addition, Ms. Burney told students earlier in the class that the purpose of the study guide was to prepare them for a test and that she was ''giving [them] the answers.'' This appeal to extrinsic motivation sent the message that they were reading the book so that they could be tested.
Student engagement. Students were quite passive in class. The teacher talked or read the entire time except for the 15 minutes that some students read aloud. Students gave unelaborated answers to the teacher's questions.
These qualitative examples are intended to contextualize the differences between observation ratings of 0 to 1 (lower quality) and 2 to 3 (higher quality) for motivational support and student engagement (see Figure 2 ). For example, Ms. Burney's (Teacher A, stable group) motivational support was coded 1 or 2, reflecting the tasks, instructional practices, and norms observed in her classes. In contrast, Ms. Thomas's (Teacher A, upward group) motivational support was mostly coded 2 or 3. Whereas student engagement was coded as 0 or 1 in Ms. Burney's classroom, it was coded as 2 in Ms. Thomas's classroom.
Discussion
The aim of this 3-year intervention study was to foster student engagement by providing middle school teachers with information about how instruction can support motivation. Our first goal was to examine the extent to which teachers offered opportunities for belongingness, competence, autonomy, and meaningful learning and the extent to which students took them up. The pattern in the upward group showed increasing teacher motivational support and reciprocal student engagement, whereas in the stable Turner et al.
group, teacher motivational support and student engagement showed stable or declining trajectories over 3 years. These data, based on 19 to 25 observed activity settings, indicate that theoretically supported changes in teachers' instruction, when sustained, have the potential to enhance student behavioral engagement.
Our second goal was to identify optimal and non-optimal patterns of engagement. The use of SSGs (Lewis et al., 1999) and the concept of changes within the state space enabled us to analyze longitudinal changes in attractor and repellor states and to pinpoint phase transitions. In the upward group, 1st-year attractor states gradually became repellor states as teachers offered more and higher-quality opportunities and students increasingly took them up. By the 3rd year, upward-group SSGs showed new attractor states in the ''high-match'' area (Q1) of the state space. This match demonstrated ''congruence,'' or compatibility between teachers' offers and students' uptake (Vermunt & Verloop, 1999) . According to Brophy (1999) , an optimal match occurs when features of the learning environment are compatible with students' prior experience. When this occurs, the student finds the opportunity attractive enough to pursue. This ''formula'' for engagement illustrates how the four motivational principles may have been operating together in upward-group classrooms.
The second most common attractor state for the upward group (teacher ''pulling'' students) represents ''constructive friction,'' or teacher challenges for students to increase the quality or frequency of their activity if they are not inclined to do so on their own (Vermunt & Verloop, 1999) . In this case, the teacher must meet students in their ''motivational zone of proximal development'' and scaffold their value or appreciation for the opportunity being offered (Brophy, 1999, p. 77) . Teachers in the upward group apparently recognized that although students' tendency was for lower engagement, they could develop students' appreciation for activities and thus scaffold their engagement (see Figure 2) . Teachers in this group were successful in creating joint participation (Tharp et al., 2000) such that they were increasingly in synchrony with their students in the 2nd and 3rd years of the intervention.
The stable group, by contrast, had settled into a non-optimal attractor state by Year 3, characterized by low-quality teacher motivational support and patterns of weak student engagement. Overall, teachers and students in the stable group interacted in this ''low-match'' attractor state during most of the observed time for 3 years. This state can be characterized as ''destructive friction'' because students were not inclined to engage at a high level and teachers did not emphasize the importance of tasks in relation to students' personal goals (Vermunt & Verloop, 1999) . Furthermore, the goal of engagement seemed to be above the students' ''motivational zone of proximal development'' in these classrooms because teachers had not learned to ''mediate'' effectively (Brophy, 1999) .
It is important to recall that teachers had new students during each year of the intervention. It appears that by the 2nd and 3rd years of the intervention, teachers in the upward group had developed some instructional practices that could be used successfully with many students. This further demonstrates that affordances for engagement can be successful at the class, not just the individual, level. The stable group, by contrast, appeared to make a brief attempt to gain new students' participation at the beginning of each year, but, not having improved their strategies enough to ''pull'' students to more engaged participation, they gave up (see Figure 3) .
Our third goal was to understand the differences in affordances for engagement between the two groups. The practices we observed in upward-group classrooms both were more representative of the instructional strategies we recommended and overlapped broadly with other models of effective teaching, even though our framework differed. For example, Hamre et al.'s (2012) framework supports three domains of effective teaching: provision of emotional support, classroom organization, and instructional support. Roehrig et al.'s (2012) dimensions of effective teaching include developing caring classroom communities, enhancing student motivation, providing engaging and assessment-driven instruction, and supporting students' deep processing. Ms. Thomas's practices were consistent with those in the other frameworks. She was effective at establishing relationships (e.g., emotional support, caring classroom) with and among students, and her students willingly participated in classroom instruction. She provided more opportunities for students to act competently and autonomously through her use of classroom organization, student-centered tasks, and setting norms that fostered respect for learning and high expectations for students. As students worked together, she moved around the classroom offering instructional support. She checked on students throughout the class, scaffolded student understanding, and provided feedback based on formative assessment, all of which supported behavioral, cognitive, and emotional engagement.
Methodological Implications
We conceptualized classrooms as developing systems of the joint participation of teachers and students (Tharp et al., 2000) . Dynamic systems analysis and the use of SSGs (Hollenstein, 2007) complemented our theoretical framework because they allowed us to investigate how teachers and their students interacted and how interactions changed in real time.
This study offers some evidence that dynamic systems analysis can be used to detect small, real-time changes in teacher-student interaction over time. Furthermore, the use of the activity as the unit of analysis (represented as nodes in the state space) enabled us to link affordances of the task to levels of teacher motivational support and student engagement. It is possible Turner et al.
that if we had collected more observation data each year, we would have been able to interpret the dynamic nature of change in a more nuanced fashion.
In addition, this methodology enabled us to visualize when stable attractor states began to change (Year 2) and that they were maintained in the following year in both the upward and stable groups. In effect, the SSGs helped to establish that the intervention was feasible. For the teachers in the upward group, the maintenance of motivational support with corresponding student engagement demonstrated that the motivational strategies were both doable and applicable to many students.
Theoretical Implications
Our theoretical perspective emphasizes the mutual responsiveness of teacher and student activity (see Wubbels et al., 2006) . Two crucial features of this theoretical perspective are its dynamic and developmental nature. The dynamic aspect portrays classroom participants as a system with specific patterns of behavior, both stable and unstable, and capable of change. The developmental aspect emphasizes time as a dimension of the system.
There are several implications for theories related to motivation and academic engagement. First, the development of engagement is not linear. In contrast to many studies based on two or three time points, this study has demonstrated the context and relationship dependence of student engagement. Second, the quality of teacher-student interaction is influential in student engagement, in addition to student perceptions of the self and classroom. Third, the mutual influence of teacher instruction and student uptake can be measured as synchrony or asynchrony of the dyad. This information can inform theories of motivation and self-regulation, which have been based to a great extent on the individual (Turner & Patrick, 2008) . The results of this study suggest that theories of academic motivation and self-regulation may need to be elaborated to include interpersonal activity during instruction (cf. Blumenfeld, 1992; Wubbels et al., 2006) . Recent conceptualizations of socially shared regulation indicate that there is movement in this direction (e.g., Volet & Vauras, 2013) . Finally, the dynamic nature of teacher-student interaction as demonstrated in the SSGs implies the need for more dynamic theories of motivation and engagement (cf. Turner & Patrick, 2008) .
Limitations and Future Directions
This intervention study was small, involving 32 teachers in one school; furthermore, data presented here represent complete longitudinal observations of only six teachers, so they should be interpreted with caution. Although the fact that the teachers were selected randomly and that they were observed for 3 years provides some support for the findings, future
Enhancing Students' Engagement research should be conducted with a larger sample of teachers in multiple schools.
A second limitation is that only half the observed teachers changed practices. There are many possible explanations for this finding, such as the effectiveness or importance of the intervention for teachers, the fact that teachers did not volunteer, teachers' epistemological beliefs about teaching and students or their implicit theories of ability (Dweck, 2000) , and their willingness to invest time in practices, such as infusing meaning into curricula, that were more complex, time-consuming, and unfamiliar. Even though we designed the intervention along guidelines suggested by research (Garet et al., 2001) , there are many factors that affect how teachers take up opportunities, including their conservatism about adopting new practices or frameworks (e.g., Lortie, 1975) .
Theories of conceptual change address the role of teacher beliefs and efficacy in teachers' willingness to attempt new practices before they have seen the results. Gregoire (2003) has theorized that such conceptual change is difficult to achieve and depends on the extent to which teachers perceive professional development as a challenge or a threat to their efficacy. Teachers who take responsibility for a perceived problem are more likely to risk the effort required to address it. Teachers who take responsibility but have difficulty enacting different practices may benefit from coaching and modeling. At the same time, the traditions of egalitarianism, privacy, and autonomy in teaching can make it difficult for teachers to make their practice public and for teachers to seek and give help (Little, 1990; Smiley & Denny, 1990) . Research should continue to investigate individual, social, and cultural affordances and constraints for teacher participation in professional development.
Another explanation for the mixed results in instructional change is the extent to which teachers experimented with new instructional strategies. All teachers were encouraged to try strategies, but they were not required to do so. Experimenting with strategies, according to Guskey (2002) , has the advantage that if student outcomes begin to improve, teacher efficacy increases and makes teachers more likely to continue new practices. Further support for this hypothesis comes from Holtzberger, Philipp, and Kunter (2013) , who found that instructional quality (i.e., students' reports of cognitive activation and teachers' reports of classroom management) predicted teachers' efficacy more strongly than efficacy predicted instructional quality. The teachers in the upward group did experiment more with strategies, with subsequent student engagement, whereas one teacher in the stable group attempted strategies infrequently and with poor success (e.g., used grouping but did not teach students how to work in groups). Nor did the teachers in the stable group appear to use the PLC groups to discuss strategy success/failure with colleagues, who may have been able to offer implementation advice. Our results support Richardson and Placier's (2001) conclusion that teacher change can come before and/or after changes in student outcomes. Future research should be directed at examining how teachers involved in interventions change their practices as well as who changes and why.
Finally, the shared method variance of observation for both teachers and students limits the interpretation of our results. We were able to mitigate this somewhat with the use of information about quality of tasks and products, but future research should use multiple sources of information for both teachers and students.
Implications for Education
This study has several implications for education. First, some teachers can learn and implement strategies that are consistent with motivational theory. Although theorists provide suggestions for teachers (e.g., appropriate challenge, autonomy support), we recommend more investigations of how teachers use and adapt these general principles. Second, observation data, plotted on SSGs, can be used to diagnose problems of disengagement in classrooms. Our approach used the lenses of teacher offers and student uptake. These data could suggest how teachers might learn to scaffold student engagement more successfully. Finally, this study demonstrates the mutuality of teachers and students in the path toward engagement. It illustrates well the importance of scaffolding in the students' motivational zone of proximal development (Brophy, 1999) and so might encourage teachers to analyze the conditions necessary for student development.
Notes
We would like to thank the teachers and principal at the middle school both for their participation and for what we learned from them. We would like to acknowledge financial support from the Institute for Scholarship in the Liberal Arts at the University of Notre Dame for travel to present this research. 1 We acknowledge that students engage differently depending on how they attend to objects and content, how they are positioned in the situation, and whether the situation is culturally congruent and relevant. However, these practices can be adapted to specific circumstances, making them potentially supportive for many students. For the sake of simplicity, our example portrays offers as coming from the teacher and uptake from the student. However, we consider such situations as reciprocal. Students also make offers that are taken up by teachers, emphasizing the joint nature of participation.
3
Although these instructional practices were not novel, teachers used them infrequently at the beginning of the intervention, and we believed that these practices could be more effective than many of those that teachers were using. 4 Groups were composed of teachers from three content areas for each meeting. One group consisted of language arts, social studies, and physical education/health. The other group consisted of math, science, and the fine and practical arts. In the next 2 years, each content group met separately.
5
In this article, we focus only on the four content areas. 6 For example, the first activity setting in a science class might include a review of concepts about food chains conducted through lecture/discussion. The product might be Enhancing Students' Engagement a student worksheet. The second activity setting might be small-group projects in which the product is a graphic food chain.
7 Observers coded whichever instructional practices teachers were using regardless of whether it was a strategy we suggested. 8 Ratings from activity settings were averaged for each observation and were represented as one time point. One of the less experienced teachers was in the upward group, and the other was in the stable group. 9 All observations were done in heterogeneous classrooms except in Year 1, when Teacher B (stable group) taught an advanced eighth-grade math class. All ''high-match'' interaction for the stable group occurred in this classroom in Year 1.
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